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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The protection member of the semi-conductor wafer which it comes to prepare a pressure-sensitive glue 
line in a support sheet, and the pressure-sensitive glue line is 40% or more of gel molar fractions, and is 
characterized by containing a water-soluble polymer. 

[Claim 2] The protection member according to claim 1 which is that in which a pressure -sensitive glue line is formed 
in with a solution type pressure sensitive adhesive, and contains a with a molecular weight of 5000 or less 
polypropylene glycol as a water-soluble polymer. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is excellent in the detergency by water, and in case it processes a semi- 
conductor wafer, it . relates to the protection member of the semi-conductor wafer which can be used preferably. 
[0002] 

[Description of the Prior Art] Required processing of the rear-face polish processing for making it thin as much as 
possible etc. is performed to the semi-conductor wafer in which predetermined circuit patterns, such as IC, were 
formed. Incidentally, in the aforementioned rear-face polish processing, the thing of for example, 0.6mm thickness 
extent is made into 0.1 -0.4mm thickness etc., and is sent to a consecutive dicing process etc. 

[0003] Processing of the above mentioned semi-conductor wafer is faced, and in order to damage a semi-conductor 
wafer, for example or to prevent that a circuit pattern formation side is polluted and damaged with polish waste etc., 
after a protection members pasting the circuit pattern formation side beforehand and performing required 
processing of rear-face polish etc., exfoliation **** is carried out and it is sent to the washing process of a wafer 
etc. 

[0004] What prepared conventionally the pressure-sensitive glue line which consists of an acrylic water emulsion 
type pressure sensitive adhesive in the support sheet as the aforementioned protection member was known. 
However, while it needed to be rinsed after hydrophilic organic solvents, such as an acetone and isopropyl alcohol, 
washed washing processing of the circuit pattern formation side after carrying out exfoliation **** of it etc. the 
front, and this protection member took the cure against environmental sanitation by the activity of an organic 
solvent, there was a trouble of being inferior to washing effectiveness. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention has few amounts of residual particle contaminations in the 
circuit pattern formation side after exfoliation **** etc., and even if it rinses directly, without carrying out washing 
before being based on an organic solvent, before fully being able to carry out washing processing at founding, 
therefore being based on an organic solvent, it makes it a technical problem to obtain the protection member of the 
semi-conductor wafer which can omit washing. 
[0006] 

[Means for Solving the Problem] This invention comes to prepare a pressure-sensitive glue line in a support sheet, 
and offers the protection member of the semi-conductor wafer which the pressure-sensitive glue line is 40% or 
more of gel molar fractions, and is characterized by containing a water-soluble polymer. 
[0007] 

[Function] It can consider as the protection member which is made to carry out bleeding of the water-soluble 
polymer of content to an adhesion interface moderately, and can carry out exfoliation **** of it without the residual 
(paste remainder) of a pressure sensitive adhesive component giving sufficient adhesive strength to a semi- 
conductor wafer, when a gel molar fraction considers as 40% or more of pressure-sensitive glue line. 
[0008] The water-soluble polymer which also satisfied the exfoliation ease of crack prevention, such as protection 
features, such as pollution controls, such as a circuit pattern formation side by encroachment prevention of the 
water to the adhesion interface in the time of rear-face polish etc. and polish waste, and prevention of the wafer 
breakage by peeling, and a polish wafer at the time of exfoliation, and adhered to the semi-conductor wafer with 
bleeding can also be easily washed by rinsing the aforementioned result. 
[0009] 

[Example] The protection member of this invention has the pressure-sensitive glue line of water-soluble polymer 
content in a support sheet. The protection member of this invention was illustrated to drawing 1 . 1 is a support 
sheet and 2 is a pressure-sensitive glue line. In addition, 3 is a separator. 

[0010] A support sheet is for preventing the impact relaxation at the time of processing a semi-conductor wafer, 
that a protection member is invaded with wash water etc. and exfoliation becomes difficult, etc. Therefore, as a 
support sheet, a waterproof good thing is used preferably. As the example, polypropylene, polyester, a 
polycarbonate, polyethylene, an ethylene-vinylacetate copolymer, an ethylene ethyl acrylate copolymer, ethylene 
propylene rubber, the sheet whose thickness it is thin from the plastics like a polyvinyl chloride is 10-300 
micrometers are raised. 

[001 1] An elastic modulus can use the support sheet of 2 mm also in the support sheet of right deformans which 
consists of plastics which is rich in the rubber elasticity like an ethylene-vinylacetate copolymer, an ethylene ethyl 
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acrylate copolymer, and ethylene propylene rubber in favor of formation of the protection member which is excellent 
in adhesion [ as opposed to a split face 1-50kg /], and is excellent in the protection feature of a semi-conductor 
wafer. 

[0012] It is advantageous to formation of the protection member for polypropylene, polyester, and the support sheet 
with the waist strong like a polycarbonate bending, when pasting up a protection member on the circuit pattern 
formation side of a semi-conductor wafer automatically, and they being unable to generate adhesive agents, such as 
adhesion (exposure of a circuit pattern), easily, and on the other hand, using for automatic adhesion equipment 
[0013] A pressure-sensitive glue line is for pasting up and carrying out the seal of the protection member to the 
circuit pattern formation side of a semi-conductor wafer etc. Therefore, a pressure sensitive adhesive with proper 
acrylic pressure sensitive adhesive, rubber system pressure sensitive adhesive, etc. may be used for formation of a 
pressure -sensitive glue line. The presentation which controlled content of the low-molecular-weight matter which 
carries out transfer to a semi-conductor wafer, and is easy to serve as a contamination is desirable, and an acrylic 
solution type pressure sensitive adhesive is desirable above all. That to which number average molecular weight 
uses the acrylic copolymer of the bridge formation mold of 400,000-3 million as a principal component above all 
400,000 or more especially is desirable. 

[0014] The acrylic copolymer of a bridge formation mold can prepare the copolymerization nature monomer which 
has this and a cross-linking functional group for acrylic-acid system alkyl ester to a subject, and a refining monomer 
as occasion demands [ for other ] by the polymerization method with proper emulsion-polymerization method, bulk 
polymerization method, solution polymerization method, etc. 

[0015] As the aforementioned acrylic-acid system alkyl ester, the ester of the acrylic acid which has 14 or less alkyl 
group above all, or a methacrylic acid etc. is used 30 or less carbon number like a methyl group, an ethyl group, a 
pull pill radical, butyl, an isobutyl radical, an isoamyl radical, a hexyl group, a 2-ethylhexyl radical, an iso octyl radical, 
an iso nonyl radical, an isodecyl radical, and the dodecyl, for example. 

[0016] As a copolymerization nature monomer which has a cross-linking functional group The carboxyl group 
content monomer like an acrylic acid, a methacrylic acid, a maleic anhydride, and an itaconic acid, Acrylic-acid 2- 
hydroxyethyl, methacrylic-acid 2-hydroxyethyl, 2-hydroxypropyl acrylate, 2-hydroxypropyl methacrylate, The 
hydroxyl content monomer like N-methylol acrylamide, The amino-group content monomer like epoxy group content 
monomer [ like the amide group content monomer like acrylamide and methacrylamide metaglycidyl acrylate, and 
glycidyl methacrylate ], N, and N-dimethylamino ethyl acrylate etc. is raised. 

[001 7] In order to obtain the acrylic copolymer of a bridge formation mold, copolymerization of the copolymerization 
nature monomer which has a cross-linking functional group is carried out for the purpose of an improvement of the 
adhesion property of a pressure sensitive adhesive etc. the amount used — per acrylic-acid system alkyl ester 100 
weight section and 0.1 - 30 weight section — 2-10 weight section is common above all. 

[0018] As a refining monomer used if needed, a well-known thing etc. is raised to the acrylic pressure sensitive 
adhesive like vinyl acetate, styrene, N-vinyl pyrrolidone, acrylonitrile, and a methacrylonitrile. The amount used is 
usually acrylic-acid system alkyl ester and below equivalent weight. 

[0019] A gel molar fraction can form formation of 40% or more of pressure-sensitive glue line by blending a proper 
cross linking agent with a pressure sensitive adhesive, and carrying out bridge formation processing. At less than 
40%, the cohesive force of the gel molar fraction of a pressure-sensitive glue line is insufficient, and it becomes 
easy to carry out the paste remainder. As a cross linking agent in an acrylic pressure sensitive adhesive, well-known 
objects, such as the poly isocyanate compound, a melamine system compound, an epoxy system compound, a 
peroxide, and a metal system compound, may be used, for example. 

[0020] A water-soluble polymer is blended with a pressure-sensitive glue line. Although various things can be used 
as a water-soluble polymer, what has a surfactant operation and a plasticizer operation like a polypropylene glycol 
above all is used preferably. Especially the polypropylene glycol of a diol mold or a trio! mold raises the compatibility 
between pressure sensitive adhesive components, controls the particle contamination which remains to a semi- 
conductor wafer, and it can be preferably used for it. As a polypropylene glycol, the thing of 100-3000 has [ 5000 or 
less ] molecular weight more desirable than points, such as bleeding nature and detergency by water, above all. 
[0021] The pressure-sensitive glue line of water-soluble polymer content can be formed by blending for example, a 
water-soluble polymer with a pressure sensitive adhesive, per base polymer 100 weight sections, such as an acrylic 
copolymer [ in / in the loadings / a pressure sensitive adhesive ], and 0.1 - 50 weight section — 1-20 weight 
section is suitable above all. If the loadings are deficient in the addition effectiveness in under the 0.1 weight 
sections and exceed 50 weight sections, it will become easy to carry out the paste remainder of the pressure 
sensitive adhesive component by lowering of cohesive force, and will be hard coming to remove by rinsing. 
[0022] Formation of a protection member can carry out coating of the pressure sensitive adhesive to a support 
sheet, and can perform it according to the formation approaches of adhesive tape, such as a method which carries 
out bridge formation processing with heating etc. Although the thickness of a pressure-sensitive glue line may be 
determined suitably, generally it may be 5-100 micrometers. The adhesive strength of a pressure-sensitive glue line 
has desirable 10-600g / about 20mm based on the adhesive strength (a part for 300mm/in ordinary temperature, a 
180-degree Peel value, and exfoliation rate) to a stainless plate (SUS304 BA). 

[0023] As for the pressure-sensitive glue line in a protection member, it is desirable to carry out adhesion 
protection with a separator 3 etc. until it pastes a semi-conductor wafer from points, such as a pollution control in 
the time of storage and a negotiation etc., like instantiation at drawing 1 . A separator is usually formed with the 
flexible Japanese tissue object which consists of paper, a plastic film, a metallic foil, etc., surface treatment is 
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carried out by the remover if needed, and a mold-release characteristic is given. 

[0024] The protection member of this invention can be pasted up on the circuit pattern formation side of a semi- 
conductor wafer etc. with a proper gestalt. When it fabricates in the configuration corresponding to the flat-surface 
configuration of a semi-conductor wafer beforehand, shaping down stream processing after pasting a semi- 
conductor wafer can be skipped. The protection member made into the predetermined gestalt on the other hand 
beforehand can be pasted up on the carrier tape which consists of a long separator at the predetermined spacing, 
and it can also consider as the gestalt which can apply automatic adhesion equipment 

[0025] In addition, as for a protection member, it is desirable to have antistatic ability in order to prevent that a 
circuit is destroyed by generating of static electricity in the time of the adhesion and exfoliation etc., or 
electrification of the semi-conductor wafer by it etc. Grant of antistatic ability has the desirable method which 
impurity ion with a possibility of proper methods which consist of addition of the antistatic agent to a support sheet 
thru/or a pressure-sensitive glue line or an electric conduction agent, an electron donor acceptor complex, a metal 
membrane to a support sheet, etc., such as an attachment of a conductive layer, being able to perform, and 
deteriorating a semi-conductor wafer cannot generate easily. Moreover, since static electricity occurs also at the 
time of adhesion of a separator, and exfoliation, you may make it hard to prepare a conductive layer in a separator 
and to be charged. The conductive layer may be formed by the proper approach. 

[0026] In the solution with which the number average molecular weight to which copolymerization of the example 1 
butyl-acrylate 80 weight section, the acrylonitrile 1 5 weight section, and the acrylic-acid 5 weight section was 
carried out with the conventional method in ethyl acetate contains the acrylic copolymer of 800,000 Molecular 
weight the solution of the acrylic pressure sensitive adhesive which . added the polypropylene-glycol 10 weight 
section of a diol mold, and the poly isocyanate compound 3 weight section by 3000 The protection member which 
applies to the corona treatment side of an ethylene and a vinyl acetate copolymer film with a thickness of 100 
micrometers, carries out heating bridge formation for 10 minutes at 80 degrees C, and has a pressure-sensitive glue 
line with a thickness of 20 micrometers was obtained. 

[0027] The adhesive strength (part 20 degrees C for 300mm/in 180-degree Peel and exfoliation rate, 65%R.H.) to 
the stainless plate (SUS304 BA) of the pressure-sensitive glue line in said protection member was 120g / 20mm. 
Moreover, the gel molar fraction of a pressure-sensitive glue line was 70%. In addition, the gel molar fraction stripped 
off the pressure-sensitive glue line on a support sheet, was immersed into toluene (20 degrees C) for 24 hours, and 
was computed from the weight change before and behind immersion. 

[0028] The thing of the diol mold of molecular weight 1000 was used as example 2 polypropylene glycol, and also the 
protection member was obtained according to the example 1. The adhesive strength to the stainless plate of a 
pressure-sensitive glue line was 150g / 20mm, and the gel molar fraction was 68%. 

[0029] The thing of the diol mold of molecular weight 400 was used as example 3 polypropylene glycol, and also the 
protection member was obtained according to the'example 1 . The adhesive strength to the stainless plate of a 
pressure -sensitive glue line was 165g / 20mm, and the gel molar fraction was 65%. 

[0030] The solution of the acrylic pressure sensitive adhesive which added the dioctyl phthalate 10 weight section 
and the poly isocyanate compound 3 weight section to the solution with which the number average molecular weight 
to which copolymerization of the example of comparison 1 butyl-acrylate 80 weight section, the acrylonitrile 1 5 
weight section, and the acrylic-acid 5 weight section was carried out with the conventional method in ethyl acetate 
contains the acrylic copolymer of 800,000 was used, and also the protection member was obtained according to the 
example 1. The adhesive strength to the stainless plate of a pressure-sensitive glue line was 100g / 20mm, and the 
gel molar fraction was 70%. 

[0031] The solution of the acrylic pressure sensitive adhesive which made the loadings of the poly isocyanate 
compound 1 weight section was used, and also example of comparison 2 dioctyl phthalate was not blended, but the 
protection member was obtained according to the example 1 of a comparison. The adhesive strength to the 
stainless plate of a pressure-sensitive glue line was 180g / 20mm, and the gel molar fraction was 33%. 
[0032] After pasting up the protection member obtained in the assessment trial example and the example of a 
comparison in the clean room of a class 10 on the circuit pattern formation side in a semi-conductor wafer with a 
diameter [ of 4 inches ], and a thickness of 0.6mm, rear-face polish processing of the semi-conductor wafer was 
carried out with the conventional method, it carried out to 0.25mm in thickness, and exfoliation **** of the 
protection member was carried out from the obtained polish wafer. The time amount which the protection member 
had pasted up on the semi-conductor wafer is 1 hour. 

[0033] Next, after being immersed into ultrapure water and carrying out ultrasonic cleaning (950kHz) of the 
aforementioned polish wafer for 3 minutes, it be made to dry with a spin dryer, the number ratio of surface 
configuration elements be measured about the circuit pattern formation side which be the protection member 
adhesion side (the PerkinElmer, Inc. make, ESCA model -5400), and whenever [ residual / of an organic substance 
(pressure-sensitive glue line component) ] be investigated. 

[0034] On the other hand, pasted up the protection member obtained in the example and the example of a 
comparison on the mirror side of a semi-conductor wafer with a diameter [ of 4 inches ], and a thickness of 0.6mm, 
obtained the polish wafer according to the above, it was made to dry after ultrasonic cleaning, and the number of 
the particle contaminations 0.28 micrometers or more which remain was measured about the mirror side which was 
the protection member adhesion side (laser surface-analysis equipment, LS-5000, Hitachi Electronics Engineering 
make). 

[0035] The aforementioned result was shown in a table 1. 
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[0036] According to the protection member of this invention, a table 1 shows that a semi-conductor wafer clear 
enough is obtained only by rinsing. However, in the protection member of the examples 1 and 2 of a comparison, if 
clearance of the contamination only by rinsing is difficult and is in the protection member of the example 2 of a 
comparison especially, it is understood that there are many particle contaminations. 

[0037] In addition, in rear-face polish processing of the above-mentioned semi-conductor wafer, in the case of 
[ neither of ] the protection members obtained in the example, water permeated at the time of polish, a circuit 
pattern formation side was not polluted with polish waste, or a protection member did not separate, and wafer 
protection features, such as breakage prevention, were perfect. Moreover, it has exfoliated easily, without breaking a 
polish wafer, even if it faced exfoliation **** of a protection member. 
[0038] 

[Effect of the Invention] Satisfying smooth exfoliation ****** which does not damage a protection feature, polish 
wafers, etc., such as a pollution control of the wafer at the time of processing of the rear-face polish required of the 
protection member of a semi-conductor wafer, and breakage / breakage prevention, peeling prevention, according to 
this invention There are few amounts of residual particle contaminations in the semi-conductor wafer side after 
exfoliation, and even if it rinses directly, without carrying out washing before being based on an organic solvent, 
before fully being able to carry out washing processing at founding, therefore being based on an organic solvent, the 
protection member which can omit washing and is excellent in washing effectiveness can be obtained. 



[Translation done.] 
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(54) PROTECTIVE MEMBER FOR SEMICONDUCTOR WAFER 

(57)Abstract 

PURPOSE: To provide a protective member for a semiconductor 
wafer wherein the amount of remaining particle contamination on a 
circuit pattern formation surface after exfoliation and removal is 
reduced, and a sufficiently clear cleaning processing is ensured with 
direct washing without performing precleaning with an organic 
solvent and hence the need of the precleaning with an organic 
solvent is eliminated. 

CONSTITUTION: A pressure sensitive adhesive layer 2 is provided 
on a support sheet 1, which layer has 40% or more of a gel 
distribution rate and which layer contains aqueous polymer. 
Accordingly, a wafer protective function required for a protective 
member for a semiconductor wafer as well as smooth exfoliation 
and removal properties from the wafer are satisfied. while 
simultaneously the protective member is exfoliated and removed 
without leaving any glue by bleeding of the aqueous polymer to a 
bonded interface, for excellent washing efficiency. 
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